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(54) TARGET AND ITS PRODUCTION 

{57)Abstract: 

PROBLEM TO BE SOLVED: To produce a target capable of stably forming a transparent conductive 
film in which the sheet resistance is approximately regulated to 800 to 10kf2/square by a d.c. sputtering 
method and to provide a method for producing the same. 

SOLUTION: Indium (In) and at least one kind of metallic elements selected fix)m the groups consisting 
of titanium(Ti), iridium(Ir), yttrium(Y), chromium(Cr), zirconium(Zr), hafiuum(Hf), tantalum(Ta), 
cobalt(Co)^ bismuth(Bi) and manganese(Mn), and oxygen(O) are used as constituting elements. Then, 
the atomic ratio of the total content of the metallic elements selected fi-om this group (total metallic 
atoms/(In + total metallic atoms) is regulated to 2.0 to 40at%, and the volume resistivity is regulated to 
>5xlO-2Qxm is used as a target. 
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(54) [»9i<o«»i ^-y y h43j:a^e«>fi]i;^ 



(57) [Sft] 

[RSI SaS»«C(0aM9fBffi«B3S;^/< >^ 5"J > 

i«»¥ia] -rvv-^A (In) (t 

i) . ■lOV'tfJU (I r) , -f?»hy>A (Y) , 
A (C r) , eyyi/a^-^A (Z r) . (H 
f) . (Ta) . 3/<;Uh (Co) . t'XVX 

(B i) teJ:i/v>*-> (Mn) A^e.i6:«»«fc ya«* 

«l/i:'>«<^t iao«ll3cll;^. iljR (O) 

it (±«HJBI^) / (I n+±*iaSJ^) A<2. 0~4 
Oat%. <t;«»£v^A<5 X 1 0-2Q ■ cmlUT-Cfe^SI 



(2) 



«BB¥9-2 0 9 1 3 4 



ia««ll (In) t. (T 

i) , ^iJ^J^I^ (I r) . >f'Vh'J'!7A (Y) . <?a 
A (C r) , Vil^a-OA (Z r) . (H 
f) . ^y^/l (Ta) , 3/<;H* (Co) . eXTX 
(B I) ^^J:r/T>**> (Mn) A^P)35P*»J;ya«* 

*ltz*PU<tt^ma>1^m7t^t. »m (o) 

A (±±mm^) / (I n+±^a®^) /)<2. o-4 

[»««[21 ^rVi^OA (In) *5c*:i;ffl (Sn) 
i:. (T i) , -f 'ji^'!;^ ( I r) . -Y-y h»JO 

A (Y) , ^QA (Cr) , v^Ua^'^A (Zr) . /\ 
y=,^M. (Hf) . ^>^;U (Ta) . 3/<^l/h (C 
o) , eXTX (Bi) «5j:i;-7>jtf> (Mn) 

i>»x^)mm*ift^p^^< ti, ^m(o^lBl7t*t. mm 

(O) i*««5c*^U. ffl«E>f >e>OA (In) <om 
^ttl ny ( 1 n + S n -h±^iajg(^) A<6 0-'9 Sat 
96. ttCfl (Sn) Om^ttSny (1 n+Sn+±ik 
SBi^F) A<2. 8-2 0at%. «ire>f>vOA (1 n) 
tmnS (Sn) ^a)^aa)jS'Flt d n+Sn) / 

(I n + Sn*f&^BS[^) ]b<6 2. 8^98at%.n 

^) / (I n+Sn+^&iaiS^) *<2. 0-37. 2 

i»*a3i ^^v-t^A (I n) mt^t. 

(T I) . US^-^A (1 r) . -f^hUt^A (Y) . 
^DA (C r) . v^yUaz^'t^A (2 r) . /\y=:^OJx 
(Hf) . ^>^yU (Ta) . a/<;Uh (Co) . ex 

Tx (B I) fccbtf^>:tf> (Mn) *^f>*«»*ya 

^>i;H>A ( I n) (T i ) , H*Ji>OM, 

(I r) , -f'S^h'J'^A (Y) . ^QJU (Cr) . S;;U 
a-r^A (2 r) . /\:7Z:0A (H f ) . 9>^J\^ (T 
a) . =l/<^Uh (Co) . exVX (BI) *J.fctf^> 

jtf> (Mn) *^f>^^:*»J:ya«*^^f::'>^^^:< ia 
o^mjtmt^ mm (o ^^diatcsi^l. me^.^ 
^mvi^Mz^mfcmo>»sto>m^it {±^msi^) / 

(In+^^KI^^) A<2. 0-4 0at%T?. {♦tSBft 



im^m^i -Oi^-^A (In) »^b«8^J:l/» (S 
n) Hftl&t. (T i) . -f Ui^-^A (I r) . 

^Vh^J'^Ix (Y) . ^QA (Cr) . v;U3^'>A 

(Z r) . i\V=-^JU (H f ) . (Ta) . 3 

/<;Uh (Co) . tfXTX (Bi) *5<fel/"7>#> <M 

n) t^ht^hU^^)mm.^ixtz*PU< t^^mo±U^ 

grlB^»Bfixa-eff &;KtcS^ilfi:«9«iA»-r 
xst. 

>r>i;OA (I n) *jj:r;s (sn) (t 

i) . gv't?A (1 r) , "S; hU'^A (Y) , 
A (Cr) . viUa-'^A (Zr) . /\^=.»>A (H 
f) , (Ta) . =l/<;Ph (Co) . eXTX 

(B i) n^XS^>±^:y (Mn) a&^f><»:*»J;yai«* 

^/::d>«<^4»iaa)«B7cx^. mm (o ^$w« 

7C«i:L. mjE-r>i>';?A (in) om^ttl n/ (1 
n + Sn+±^ag[^) A<6 0-9 5at%. ffiFtBffl (S 
n) 0!)El^ltSn/ (I n+Sn+±ftBB?) 3&t2. 
8-20at%. WIB>f>v'^^A (I n) tfJSES (S 
n) ^O^fiOia^Jtt (1 n + S n) / ( I n+S n + 
±«iaS[T) 3Si<6 2. 8^9 8at%. ffilB»J:iJa«^d 

*t/=^a7ciRa>i8aa>j^^it (^^Bia^) / ( i n + 

Sn+**Bia-5-) i^2, 0-3 7. 2at%-e. (tStt 
St93b<5x 1 0-2Q . cmiSlTl?ft'&tt1b«Btt««]b^iE» 

±v^^mmmimi^xm^mit^i»h. si^^a^ 
«t(D£dtt^b«!«^'&i&tt • mwmm^^xfy^ititm 

SO£a»IBA««fitt LTtttt(0S^K1b«l»«l'&att 

im*m 7 ] tt«ixaT«<Dttttstt3b< i 2 o o - 1 e 
oo*t:-cfc*. »«a3-»«a6<oi^r*iAMai=B 

*r--u>^xa**t;. »«a3-»«]fi7<»t^-r 

[000 1] 

fcj;ora9i9aia$aBB'r«fei=ffiffl$it«x/^-y^ 



(3) 



4#i3¥9-209 1 34 



*)->99-fv h (KIT. mi= r^-y-» Kj i:t^ 
[000 2] 

{^-y^x^ laTHi:. ) . * 
[0 0 0 3] c:Affi«9IA:Aaa(=i^a'tra>iBi9«>t.a>«< 

tt<oaWSfi%«(0-7^<0-^3b<AAS{MI=fitBLTl^ 

«. fu-c. AABfiii=«^SL-cL^«ana8Sfia»t- 
&i9m«<)bo% &:Krama«iti^±«<9a Lf=^ $ 
i=. -«(oaqfls«Ri=^it«9;s«>asA'&stiE<o9 

a«t^ CfeBHIf $»TM?&«>aqBa«R(=fe*lt«BfS(0 
ai9^a3!l«<3lltt&J:?l=IslBj!)<li^;KTl^«. 

aic^<t«asi«staii. itrso^aA^^cfcSBr. -r 
«:43«iii«a>«a«<3iDji &4t/s:anf (o^naaaicie cr 

[0 0 0 4] c<Dfc«>. T-^-o^^st«>*"y^/<*;uc« 

ffl$«i«aeQaaffitr=oixT», fl&(o:i&^i=<i:«ffi«A 
Asai=ftffld*v«a«a«iBj:<:)«>aaft«st-e. 

«. -etT, AA«}a0!>iR)±-^$iiaa:4ibi=^-r«i& 

ffll\«aQqa«E@l=-:3L>Tli. aM1tl=fi:KrL««>c^: 
it^tin^). •>— h»8t34<8 00n/a~1 OkQ/Q 

[o 0 o s] awaait^ L-rtttt?iE<fc HitsaatiiKa^ 

oT»ja*<lfc 1 TOK©l±»fiitt-ttlC 
5 X 1 o-4Q • cmj|c3Si:^«. UfcA^oT. C<0*5 
tti TOB*ffll^Tmi<i'— »'«tt*<8 0 0Q/O«> 

a«fla«B$^«rctf>t=rt. ssti TOBodisis^en 
k^ ( mwL<i>&i^n.m (K^^^tbiifid) «go~9 

«>. 1*«=7-^-a^ra<0ii-y^/<:««.;nrffiffl^«aMB« 

lEtiroLxrii. I Tost(=ftt>«e;fb«Ba»«ttRa> 



[0006] IT OSJ: i-j 4.SaSl»fiL(0H^ UTIt. 
&4t-CL^-& (^6874-2 0 6 40 3^^a#K) . C 

oawsaaii. ii>fB4^«i=j:H«. s?-tf-A»a 
coaos^aetii. e^- h«tft. 3fcaatife^<): 

[000 7] 

[|BW!b^»»tJ:7^:-r«Ra] LA^L^A^^. ±G0> 

4iai=gB***v-cL^«a9iwaH*;^/<f^' y>^rai= 

«ft^;b<Sk^c^icjSB-r<&atttta<oR«ii. sasft 
x/< * y fti=* o -caia* ff 3cti=j:yBs<*c 

[00 OS] d**— y-j* h*m^T5ititx/<^»^«j 

t>fiB^i=£it«a«ttaa>Rft-^^-y<y ho>8t4i.« 
Kjt uoo BM&r «am9aR«aiR-r « c ^ A<^rffi 

[0 0 0 9] *«W<D18«>I*. 5/-K«SiA<«*a8 0 0 
Q/D~1 O kQ/a-Cfe«aW«aK*H3[X/<«y^ 

[0010] 

aaMi*i4$«-r*K<t«j«te**5i-'y-v hturw 

h«ttA<a<38O0QXD~1 0 kQ/DT?a5«aMS? 

aia*asi=SH-r « c t *<-c # « c t « at^aj ufc, 

[00 11] :«:ftqQliJi8ZO!>«lM(=S-:)l^T^A$4itc 
%05-efty. *«R©>— y-vH*. -fveJ-^A (i 

n) (T I ) , -fySJ'^A (I r) . -f-^h 



(4) 



^)^Jm. (Y) , ^?PA (Cr) . ^^J\,^=.^U (Z 

r) . i\y=.^2K (Hf) . (Ta) . 3/<;l/ 

h (Co) . eXTX (B i ) feJ:i;T>«> (Mn) 

t. mm (O) ^««IA5cm^L. «ffi»J:Ua«^»:K 

^BlSi'?') 3b<2. 0-4Oat%-eft«»1b«9j3llg»36'b 
t*a»fit*A<5x 1 0-2Q . cmaTTffc^Ci: 

1J tt^5o ) • 

[0 0 12] *«w<Dtea>^-y'y hi*. -r>i; 

<1 n) J5*i;« (Sn) <T i) . 

•ji^'^A (I r) , -ft/hU't^A (Y) . ^PA (C 
r) . i^iUa—t^A (2r) . iX-yZL^JU (Hf) . ^ 
(Ta) . =J/<;Uh (Co) . eX"7X (Bl) 
fe<fci;T>^> (Mn) tf^i^tSihU^^}WSi^iXf-*PU 

<ti,^mo±m7tf[kt. urn (o ^«m^7c^^ 

L. «HB-f>S?-;?A (I n) OHT-ttI n/ (I n+S 
n+^^aia^) A^eO'-SSat?*. (Sn) © 

S-y-JtS n/ ( 1 n+S n+^^iaei-^') 3&<2. 8-2 
Oat%. IMB^Vi^'t'A (In) (Sn) ta> 

#fia>Ii^lfc (I n + Sn) / (1 n + Sn+±^ail 
=f')i^QZ, 8-9 8at%. «riE»<l:USK$4ifz&B 
TciROttfiODil^a: (^dJSi^-T-) ✓ (I n + Sn+± 
AHS^) A<2. 0-3 7. 2at%X?fc^M<t%0l«» 
th^U^}. »««tt;*36<5x 1 0-2Q • cmaT-ei6« 
Ct^Rgt-r* (ISlTC<0^-y'y ht T^—Vv h 
T2J ) o 

[0 0 131 *«wa)^-y-y h©fiit*afett. 

-Ov-t^A (I n) f^^V (T i ) , Ui; 

•!;A ( I r) . ^ hUOA (Y) , ^PA (C r ) . 
i/iUJ-r^A (2r) . /\:7=.0A (Hf) . ^>^Ji^ 
(Ta) . =3/<>Uh (Co) , ex-^X (B I) 
^>:tf> (Mn) t^iotJi^»^^)mVi^tltz^PU< tt 

ttifltar-sflnsxat*^^, -f>i;oA (in) 

(T i) . Ui^-^^A (I r) . ^-j\-*J^ 
A (Y) . -i^PA (C r) . -t^A (Z r) , /\ 

:7-r^A (H f ) , ^>^;u (T a) . a/<;b h (c 

o) . tfXTX (B i) ^,fctf-7>^> (Mn) 

(o) tim^TtmtL. m^^»^^)mimitz&m7i 
m<o»sto>m^tt (^ds^'f) / (I n^±ikmm 

^) ]b«2. 0-4 0at%t?. iti9»Vimt^S X 1 0-2Q 
• cmPaT-efe-SK^blftfiltefrj&^f^JSf^i^-y-y K*» 

3. ) . 

[0 0 14] ^tz. *§tfl^a>tbo^—^-j hom&^m 



It. -rVv'^A (1 n) »4b1ft*5cl:Ufe (Sn) tttit^ 
(T I) . -f 'Ji^-^A (I r) . -f KU-^ 
A (Y) , -S^PA (Cr) . ^Jjlzi-OA (Zr) . /\ 
y=,^A (H f ) . ^>^JU (Ta) . 3/<>Uh (C 
o) . eX-TX (Bi) feJ:tfV>#> (Mn) 
*»<*:ya«^F*Lfc'>/d:< i:^ ia(D^®5c*lcoi^T 

ti^^. -r>i;<?A (I n) fccfct/ffl (Sn) ^ 
^> (T i ) , (I r) , -rt/ hU'^A 

(Y) , -^PA (Cr) . *:?iU3«'>A (Zr) . /\7 
— ';7A (Hf) . (Ta) . p/<;uh (C 

o) . tfXTX (B I ) n^XS'7:yii> (Mn) *>e>^ 

(O) tt«rt5c3R^L. fllE>r>i>';7A (I n) OS 
=hVtl n/ ( I n+S n+*^iaJS^) *<6 0-9 5at 
ftrCfi (Sn) a>Wi=f-)LBn^ (I n + Sn+±« 
Hll^) A<2. 8-2 0at%. 1ltlU^>*^^U (In) 
^«)IBfi (Sn) tO^mom^f-Vt (I n + Sn) / 

(I n + S n+±lftB19^) )&^6 2. 8-9 8at%. SiT 

^) / (I n+Sn+±*BH^) 3&^2. 0-37. 2 
at%-C. i>»»tt*A<5x 1 o-2Q • cmmT-efc*M 
4b135Sia**^b3^^*5»-y*y h*^*ct*aMi:-r* 

(JUTCO^&a* rifeatllj iri^^o ) . 

[00 15] 

r»ttncSiw-r*o *-r. y-y hT 1IZO 

t^r»Wr-&i:. Z,a>^—^v hT 1 1*. 
iCOi^'^A (In) i:. (T i ) . <gvOA 

(I r) , -ft/ h'J't^A (Y) . ^irpA (c r) . i^^b 
a— •^A (Z r) . /\^z:»>A (H f ) . 5i>^iU (T 
a) . 3/<;Uh (Co) . tfXTX (B i) jSctaW 

^> (Mn) t^i^U^»^^}WR^ixfz.'PU<t^^m. 

o^uitikt. mm (o) ^$flifit5c%^L. m^a>n 

^^mvit ixfz^m5Lma>m^(om'f'Vt (±^ag[^) 

/ (1 n+±*Ji«^) A<2. o-4 0at%-r?ft*M<b 
[0 0 16] CC-e. M<b«8iI»»ICtel^T±ffi(DWJ: 

>y*lCj:or»&*t*a9§S?aH<Z)lt»1^t*<9. 6x 

{b«9tt»ftEd>l»«««ti»$5 X 1 0-2Q . cml^TtC^ 
C ^ 35<fflMIIC)fe^*^ f> -eft 
[0 0 171 ^j&4t^aQ^9SSa>^tt^36<9. 6x 1 

0-4Q . cm5i^3ti7f*. ^9A^mwBLo>mm-^^m\z 

llt^»«fi'^RJ9 ($^1 2nnn) ^ LT ti<¥'a>i/- htt 



(5) 



«#BaV9-2 0 9 1 3 4 



tt*<8 0 0Q/D*3Si:*y. h«ft*<800Q/ 
9S£L^<; <«:•&. (t«»IA««<5x 1 0-2Q • 

[0 0 181 ±is«)SHb«ifiie«:**-y'5< hJturffl 

fi^«C^:l=^•^T. IR43 9. 6xlO-4~2. 0x1 

loo 1 91 A*^«flE**l!^±^fc7':^□^rst«) 

^ t>^/<:^yU*^6fcAJ=l*. h«tt*<««38 O O 
Q/a~10kQ/D, »'$L<a800~5000Q 

*y»*L<i*i ooo~aoooQ/D, »= 

»*L<ri2000~3000Q/n-e. it»l5\A<9. 
6 X 1 0-4~2x 1 0-lQ • cm. i.^m%K^<\%Z x 
1 o-3~9 X 1 0-3Q . em. £1=191^ L < 6 x 1 O 
-3-9 X 1 0-3Q - cm-t?ft*aMa«K*S«Ci:A< 

J:IB<Oilf k«S«ttft:|=«it Sffi[ei^a5c«0!>ISfid!>8i'?^ 
tk (^*a®^) / (1 n+±^H®*) *2. 5-3 
Oat9«^f «C^«<$»^L<. 3. 0~ 1 5at%i:-r« 

[0 0 2 01 -Jf^mi-nKi., ±£(0tt^b«jtt6^0!>i|:«» 

«. -{-(oa^ii. ilft:«itt»{|:a>(*«ttfit««<5x 1 o 

tta*<Ra6**ifcy^-'y-f n=»i*iA<«±ufcy 

< i^^«A><&-eft«. il4b«)iftie<*<0{»i«»lft4i(«2 X 1 
0-2Q . cmiaT1?fc-6wtA<»*L<. 1 x 1 0-2Q 

• cmiaTT?A«c:t*<»l=»*Ut^. 

[O O 2 1 ] fil1b«Stt6{4:(D»«tftt9«5 X 1 0-2Q 

• cmtelTe=-r«5jl*^C>l*. ttttA<9 9%El±«>5Rll 
»$«l^T4gMffiiSib<8 OMia±-Cft-&aib«9»IS4*:$ 
19«C^]b<»$tl^ «IG«lB44a>llftM:9 9. 9%m 
±-Cft«C^«tj:yi7^L<. 9 9. 9 9%l£l±-?ft« 



90%»±7&<5C&At.»:y$T^L<. 95%lSl±-e& 
^$!b<5x 1 0-2q • cm$liil.&ig$l=li. 

friBa>ii^b«3fii»»$ia7c-#-« c 1 1= J: y . ^eset^ 

A<5x 1 0-2Q . cmiaT©M<b«J«e«:*»'6-i:*« 
[0 0 2 21 fi^. aib«Sift^(4ilOA»SS$8 0%1SI 

SD. ) . 

[0 0 2 31 m&\^fz^^ni^xs±.^\.fzV(mi}sc^^ 
«-r«M4biftja««!*>&)S:**«M<D*-'y-!/ hT i 

\t. 9»*— y<» KT 1 <0(t:«l»«;««tS X 1 0-2Q • 
«^-Ct. SB89l=ll«ttk«««RIB»n«:y»-V'y h 

i=«i*vA<«*Lf=y-r«ci:*<ficyi=< «ffitf= 
y >^rai, «s.tf»Hax/<-»* y >yat»K 

[0 0 2 41 ^-5/ hT 1 *mt^fcX/<'y* 

y >yasj=j:o-c^e>*i€.R(*. -osJ-t^A (i n) 
^. «ri(£u/t»j:ya«%d^fc«ii3c«^. (o) 

Bffil^) / (I n+^ABSl?^) *<«*a2. 2-4 Oat 

OaiBSa-f^ABSjAit 2 O O n lYidD ^ $ l=«M3 8 5 %ia 
±7ft«(0'e. 3»»1b«SRIt. ^<0eilS$2 0 0nm 

mT(=-r«c&t=j: yaK9«a^ u-c»iBi=ftffi-r« 
[0 0 2 51 ^eUT. wa>SW«sei0>U:»m». iljH 

t*$«>T-{-oMA$asnfi-r«c^i=j:y. tiis-r^t 

aaffl«-r*wi:(=J:y. BS**! 2nm<Dt#l=«Rte 
9. 6x10-4-1. 2x 1 0-2(2 • em. BS]i<2 0 
Onm«>i#l=«4a1. 6x10-2-2. OxIoHQ 
• cmi:Tr«Ci:A<WfSl?A«©T?. *OBI5**1 2~ 
2 0 O n m(0 ^ h«fet*«*a 8 0 O Q/D- 1 

0 kQ/ai:-r*Ci:*<Rl«6T?ft«. C<0J:5l=Bt^a 

fttt«$«-4-«am9aBii. A^lsaft(|S|±L^7:^ 
pyao* •y'?'/<*^us»«fctf>©awa«Bt lti* 

*mia>'»—V'3 hT 1 ita<<ro:frfti=j:ysat- 



(6) 



1#Ba¥9-2 0 9 1 3 4 



[0 0 2 6] *l=. *jfiMa>^— hT2lCOt^TSi 

(I n) fc,fct;fi (Sn) (T 
i) . -f'je^'^A (I r) . -(vh^J^A (V) , 
A (C r) . v^Un-'^^A (Z r) . i\^-^U (H 
f) . ^>^;u (Ta) . =l/<;Uh (Co) . fX^X 

ttfo^<p<^t lao^iSTcft^. itn^ (o) t^m^ 

itfkt\.. m^^>^^'^JU (I n) (OJ^^itl n/ (1 
n + S n+±*aS^) 3ei<6 0-9 5at%. gJSBS (S 
n) OH^lfcSn/ (1 n-f Sn+±*BH-=?') 3ft<2. 

8 --2 081%. ifrE-f>v'!;A (In) tta^s (S 

n) ^:(D^a(DS^tt (I n+Sn) / (I n+Sn + 
£&HS^)36<62. 8~9 8at%. nffi<Dff<»:iJSlR 
**L/=^ll7C*a)»«<Dffir^it (^*HS[^) /(In 
+±^BS^} A<2. 0-3 7. 2at%T?fc-6«^b%tt 

[00 2 7J CC-e. tt<b1*«ttt*fCfcNt^-<>i>'!?A 

(In) (DB^jt. a (Sn) (DB-?-ifc. -f v^;*:?-^ 

(In) tm (Sn) ^(D^fiOM'T^lt. ^<^t/±tBa> 
it«8v;5<9. 6x 1 0-4Q . cm*aic<»:yg<3fe^ 

[0 0 2 81 ±ffi<oa<bl*iflMe{**^-V'y urffl 

»-rSCi:irifeor. IR3te9. 6x10-4—2. 0x1 
O^Q - cm(D«B(^-C. a'<r(0tt»«t<D9^9an£ 

i^^i«:(Dii§Ar^. ^»»fbf^e^i@^3b<^i£r«i«:a»^ 

E<D«4b*«e»l=^5lt«-f Vv-^A (In) «>ll^4b 
I n/ ( I n + S n+±*a£i?^) $6 0 --9 581%. 
S (Sn) (DB^itSn/ (I n + S n +±^iai@[-7^) 
$2. 8-2 0at%tr*-tA<1#IC»^Lt^o 
[0 0 2 9] :*;«B^O^— yv hT 21*. lfll5llWlCtt± 

' cmiaTlcnS^n. ^»»mt^\tZ X 1 0-2Q 
• cmKlTT&*CtA<»*L<. 1 x 1 0-2Q • cm 

[0 0 3 0] ttfl:«lttei»(Dit:«««t«$5 x 1 0-2q 



ffi»ffiie3b(8 o%]gui'?6^»^b«ffiie(*»««c^]&< 

»^Ll^» f!SmB44(0^]Sf*9 9. 9%£l±T?ft'&C 
^/i<<>:y»*U<. 9 9. 9 9%Ja±-efc6Ci:3b<2ir 
»$LIV eifb1i!tttS{t:a>tt»ffiftl*9 0%^± 

(c»^$Ll^ tt^»<Dil^b1^i$i@(4:(D»a»«t^/i<5x 

1 0-2Q . cm*liiL-6«^irtt. SJ^Lfc^-y-y h 

fflfii*-t?T--»; >y«ftS*t7ori58B<^«^bife««» 
*ia7c-r*c^ir<fey. i*a»i^t*3b<5x 1 o-2q . c 
mmTa>tt{bibfiueiic$««c^«v-e#4&. z^:^^ a4b 

[003 1] m^\.fz^mn^xf±^\.fzw^^im^ 

^»^-y?; hT2a>»«»tt*3&t5 X 1 0-2Q . 

raM»aK*«K"r«tcA<D^-y^ hi: Lrfflt^fc 
«*T?*.. «Kfti=««ttaA<««**tfcy^-y^^K 

y >y9E. «it(«;fflax/<^;^ y >yafe«(c 

[0 0 3 2] *»WG>^— y^ HT 2*fflU^fcX/<'y^ 

u>yafcicj;or»f>ii.*Kf*. -oi^-^A (In) n 
^xs» (Sn) m^{.fzn^^}msit^Mz^vi7tm 

mm (O) t*«l«5c*^L. -fVi^-^A (In) 
(Dgl^ttl n/ ( I n + Sn+±^aB^) 36<«^6 0 
-9 581%. fi (Sn) (DB^ttSn/ (I n+Sn + 
±4BISC^) 3^«:|a2. 5-2 08t%. A (I 

n) ^B (S n) ^(D^aiOS^it (1 n+Sn) / 
(I n+Sn+*AB»^) 36<«3t3 6 2. 5'-9 8. 2 

at%. ^}^<nn^^}mSitsMzikUftfk<r>»ma>m=f')t 
(**a®^) / (I n+^^as^) A<«^i. 8- 

3 7. 5at%'eft«»4b«R'Pft«. coa^bttHlc^^ 
nh^^%a>imm\t^a>mmifi2, O O n m<0^$l=« 
3te8 5%aJ:-efe-6(DT?. ^Siil<b«8Rtt. -e(DRJ5* 

2 O 0 n mJ^TlC-r^ d iic J: y SOQ^aB^ LT»a 

[0 0 3 3] -eur. ca)a^9aRa>tt;«^r*. aa 
t^AT-f-oiflfift^aftBsr^cirrccfey. »s-rn 

I£^624^%Qfl(D^— y^ hT2a>l§fiSj5J:i;fiR^i1:$ 
mWS»thZ.t\Z^^i. RI3««1 2nm(D^#|C«43 
9. 6X10-4--1. 2 X 1 0~2q . cm. RIS;6<2 O 
Onma>t$(r«4a1. 6x10-2--2. OxiO-lQ 

• cmt-r«ci:*<RrttT?*«a>t». f-oHS^M 2- 

2 0 0 n mO)^ $a)*>— hffSi£a4a8 O O Q/D'- 1 



<7) 



ViSHV- 9-209134 



[0 0 3 41 «l=. *«M«>*9ll (cot*TattM-r«. 
*«M<7)*9lJI*. l!raUf=*5»=. -fVi?-:?/. (I 
n) mtifyt, (T i) , •fJ-:;'>A (I r) . 

-f V hy-^A (Y) , ^7 0A (C r) . 5?;U3=«>X. 
(Zr) . (Hf) . ^V^A- (Ta) . a 

(Co) . ifXTX <Bi) *5*o:t>#> (m 

«exa^$«A/-eix«. isiT, fi(»nsxa. j«»x 

[0 0 3 5] (1) ji^fflsxa 
cfl>xa-ei*. -f v-P-^A (In) ttib«s&. f'*:/ 

(T i) . -i^i'^^U (I r) , -r-yl-'J-tJA (Y) , 
^QA (Cr) . i?^U3=.'>A (2 rj , t\-y—^l. 
(Hf) , (Ta) , 3y<7UK (Co) . tf^l 

•7X (Bi) is^tfTvifv (Mn) A^e>^^:*8J;ya 
a-r « jittaas^7*>^l:^.^«^lc(* o . o i ~ i o m 

Tfc*Ci:A<»*U<» O. 1~5/iml»A*C4:*<* 

<b«J(0V14llft»A<0. O 1 ttrrs^^-nXtmSkh'^&Z. MS 
<. 1 0^m$fflil«^iE^ttA<»TU. affi« 

[0 0 3 61 ±IB<D:-S^K^b«li&^«l=ftt=-3Tlt. » 
«S»t^fc*rt» (-<>•:?•> A (In) i:JtfB©»J:y 
aiRdtif!:«ajc9» t=OL^r«>tt1b1«. tt1b«I. «l« 
»«. 7K»1b«)9$IR^I4^Urfflk'«c^:b<-(?t«. 
ft«Jg(i|(OII5li9 996£Lh-CA«C^««»$U<. <): 
y»^L<ttg9. g%l£Lk, 1«l=»$L<(i99. 9 

9%»±-?ft«. aie(»a>«fi/i<9 9%j4(isi?it. as 
<;fi4b«iftef* « c ^ ;!)<atti= fi-itt.^}. s M ^ -r 
«»a»«t^ $ «-r «iiib«stte» ««« c i: At atti= 

[0 0 3 71 ^^^(hmUK^t LT»1b«9$ffllx«iid 
icli, BWi:-r6«fiS©^-y-y hT 1 

Vm • ild-r«c^(=i»:y §fi()&ir«il$ilib«i$l9« 

cot*, • ad(o»ratt 1 ~ 1 o 



!b<7+5^t=«ya<. 1 oo^ia$2exS£:ei»M-c«: 

[o o 3 8] ^iSL'»a>mumi:. LTttlbf^ieino 

Hr=iS««5 SffieoS^SIf ic J: o -CWW-r « w 1 1= J: 
yaM^-r«iBd»1b«i$««C^;b<-t?$«. 

(oisasflEfi J: t/affi«iiittaia»«>aai= t 

«^8 0 0~1 60 0'C-01~1 0 0WiaA<»*LU^ 

8 0 o'^^st^/^it 1 Vii^iK%.-n\t*WA(ii^itf»ifi^ 
+$>^«ua<. 1 6oo%£aiisAv^t=ai oo« 

1 o oo~ 1 3 0 0%-e2~5 0^n-eA«. 

[0 0 3 9] ±iSLf=ffitt•t»»ffi9»1E]T?t<»:l^ 
L. iEtt^lStd^L-C^/^iSdKlbKsl^oLxrSi:^^ 

^. «a»a>«19»&UT»1b«$ffil,>T±i£U^{Si« 
■«»»fll3i$4T3c&|cJ:oT. Sfi<)^-r«S$»fb«s 

[0040] iSfil(D5ttSl«3«<- B^f=;1dil1b1»-Cfe« 

)a^■v>ml9*(^: tT<oaib«i-c&«ii«<]>is<Aaftfe*i»: 
iXffi[tti«ni^a438oo~i 6oo'c-ei~i oos^m 
8 0 o-c^is^fci* 1 «ia*a-ei*«js« 

a>»»«*<^+»i:«ya<. 1 600t*ffljl*A»* 
tz\% 1 O 0S»|BI$ffiji.^iSdicttJRE[i»«<«k6Urtt'F 
<Da:*:1bA<ficya</j«. .):yii7^Ll^fittjgafe*J: 
i;iS««lBr*i ooo~i 300'ct;2~50»ih-c» 

[004 11 $t=s SM^-r^S^il^bttlt. ±i£«>J: 

^i.Mi»«5>a>iRfi[|4«ii»-r«c^i=j:or«. na 

«ati=*yff3ci:*<-c*«. js»*;^:^u-K^'fafc 

^-;^Sfa)/<'f>y-SallDLfc}8j8lSffll.^«.. ittttft 

iSa«a>i|ii4»S«< 1 ~ 1 O O m. »^ L < 5 
~ 1 O O /I nr», L<l*10~100|« mVLtg.^ 

j;5»=H»-r«.. c©aesf75cfci=*y«»^©3S 

[0 0 4 21 (2) ;A»Xa 

c0>xa-ci«. ±e<)!>ai4ssxaT?^y!:S$a4b«s 



(8) 



«B8V 9-209134 



I P (»ia»*E) , H I P (S^g>;KS) 9<D*afC 

1 O k g/cm2 ~1 00 t/cm2 iiH»^L<. *y 
»$L<ii 1 00kB/cm2 ~100t/cm2 -p* 

«t=A»^ia(i1 0^~1 0^fS|A<»^UI.^ 
SAAtI O k 8/em2 j|c9|T*«b««^A>A]i»B»m]b< 1 

[0 0 4 31 (3)ei«ixa 

1 200-1 600'CA<»*L<. J:y»*L<l*1 2 
5 0~1 5 5 0%. SI=t?$U<li1 3OO~1500 

t-r?**. 1 20 0"teifeas-cj*+»J5E*i«S«**-r* 
««*S«ct*tfflHT?*«. *fc> 1 6 0 0t:*ja* 

~3oi^ra. »i=»*L<i*3~2oftiB)T?**. m 

•tJfe*. aicSBJRt tri4. H2 . CO?f© 
[0 0 4 4] )U±gftQI Lt=^4^Pfixa. m^X-S^J: 

10-2Q. om*iiiir 1^*11*1=1*. iaT»=a«<*T 

0-2Q • cn,)iLTa>mtimi&»i»h^t1)<T!^i>, 

CO 0 4 5] • T=.— yv-j^xii 
c<Dxa-c(i. ±8Ha)«exe-cme.*ifc»«:«i««i* 

0>»m»&^tfi5 X 1 o-2q • omim^Xl^im^ 
l=. ^Stit1b«S«l«M:$93c-r«Ci:l=J:o-r-{-«>t»«l 

:h.«. ajcSEBSl^ UT». H2 . > ^ >. C O^oa 
TctttfX. Ar. N2 «(07StttfX(D9HA;b<^lf & 

[0 0 4 61 BffiTI=T--'J>^'*fr5«S^©T=- 
y>^afttt200~1 000%A«ff«L<. <):y)f$ 



L.<l*200~7 OOt. £(=$7$ L< 142 0 0-5 0 

ot-eft*. 2 O Ot;*3ST?tt+»)S:a7c*»ff*>#ir. 

1 ooot*iix4fc«ei*«t"fl>-f viJ-t/AffiibKsfea 
--'j>^f^iai*i~5o»ra3»<»*L<. j:y»*L 

<li2~30^ISl. SI=»*L<f43~2 0^(aT?fc 

«. 1 ttiB*j«-cr*+»'fea5c4<<f sowm* 

[004 7J a5Ega«Ti=T=.-y>^^**T3 
a^or-— y >^^Sffii*2 oo~ 1 ooo'cA<»^L 
<> J:y»*l.<l*300~1 OOOt. aic»*L,< 
1*4 0 0-1 OOO'C-efe*. 2 O 0'C*3tl»l*+»<i: 
a5E**fr*3*fr. 1 O 0 0°C« jax«i:e»MT?!B:LV 

7=.— y v^^ftiBi(*±ffii:fg»(= 1 ~ soamim^ l 

J:yff«L<tt2~3 0B»n. Ei=»«U<l43~ 

[0 0 4 8] naiufrgd^asx^. fie»xs%j:t;fii 
■eff ofcai=(aw=i6 CT±ffi«>7--y >^fxa*fr 

5c4:«=*y. S«)t-r*:*JBM<»*-y'y hT 1«» 

c©*— '{(•'y KT 1 1*. 
5 X 1 0-2Q . cmlUT-e*«Ci:A*&. B3tX/<t/^ 

y>^/ai=j:o-cSH*<f3»a>5i— y-y hirurfflt^ 

<L-»*<b-eft«. sa*— K-T 1 1*. *>-h 
t&^i><s o o Qyn~ 1 o k Qyu(i>m,^mnmi^n 

[0O4 9] *«w<»*aiiii=^t^rSMi!^«. 

n) St1b«ldSJ:tXa (Sn) tt1b«l^. (T 
i) . -fyy-I^A (I r) . -f >:» hy^X. (Y) , 
A (Cr) , y^Uai-tJA <Zr) , (H 
f) . (Ta) , 3/<;Uh (Co) , eXTX 

(B i) «sj:;^7>tf> (Mn) ;b'&««»J;ya^d 
IMt'Ptt < ^ 1 «(D«IS5c«iroL^T<oaibtti:a>S 

dii4b«i$i#«i@i4safix@^. ffirBBe(ii4nsx«-(?^ 
-(?«&4lf=ai&1&$»{e-r«a4axla^$^^-t<l^«<, 

[0 0 5 0] S»4nSX@-?f9.S>;1dit1b«B 
-fV-P'tJA (1 n) M^b1»i±8Bfl>»J:ya«**t 
< 1. 1 aa>*a5c*lcoi>T(0a<b«Bi:0>telc 
A (S n) SI4b«S$dA/-l?L^«j«|-ca>2Lf=«i^ I 

)((«;e><. coiA^itKitij. ifi^nsxs. imx.^^ie. 
i;*sexai***i-e*n)!raLfc*ai 1 A:s»i=LT«*7 

L/!:A<o-C. mtz\zmit>-9fzm (Sn) »1bttl= 

oi>ra>^cc-cid:»t<lftWU. Ei>(nSxai=«tt 



(9) 



[00 5 11 :^m\\vtt. l^»iaax8irm^r±8Ba> 
s (sn) »it^i^/^'oi^i>m^Mit»imh*ytfv 

A (1 n) mitmzr>i^xo>mmnti^if±no>m^^j 

ommmomz. m <sn) l=ol^T<D«4b«s. 

Lfc*a& I fc^jH-^^PC^Eb*^^^ 9 9%IJjl±:T?fc-5C 
i:A<»*L<. cfey»*L<tt9 9, 9%iSl±. 

[0 0 5 2] lii^isaxs. ^}&xi3fe^j:t;^isx^^ 
ar»/-M<b«ia»»(Di»a«st*A<5 x 1 0-2^ . c 

«ic. T--»J>yxs*iTacti=.fcy|*l§g^^A< 

5 X 1 0-2q . cmfelT(Z>tt<bttfll$3f**»*Ci:3j><-e 

[0 0 5 3] ]g»iaiixa. Af&xmis^vm&jLmi: 

ff3c^lc«):U. fiiexS^-Cfrofcttlc^S 

i=j6i:r±SEa>7--»;>^xs*^3ci:iCcfcy. s 
zo^-^v hT2ii. saaufc^-y^/ hTi 

[0054] 

( 1 ) mma>n» 

aiic^-r<fc5ic. «a9 9. B<^<omit^>i>^jj. 

(In203) (¥iStfta 1 /J m) 26 8«t«a9 

9. 5%<D«4b^^> (T i 02) (^FiigKtSl U 

m) 3 2g^*35gl«i:UTffitV C4x^>*x^/-;U 

3i^«asiSBft4>. 1 0 o o't:-? 5 mmi&m Lfr». » 

mzjfifj^^ KSTK'y hIcAn. 2aSJK-;u5;u-c?2^ 

X/<^* ■J>^SB : HSM 



[0055] (2) 

±ea)S#il4b«Bl»3lc«ft£(rAtt. 

100 k 8/cm2 <DS^-C^fflfi2J^^fTofc 
a. »IH»*E:fUXfiftiBtt|-C4 t/cm2 OE^lJff 
ffi<bUT. ilg4. 1-Of^. 19*5. 3mma>n«« 

[0056] (3) ffiig 

±fB<D«^«!*tt«i^lcA;K. 3B&#Ha4> 1 5 0 Ot: 
a)K<b«8fil«i*(oa®W®^fToT^a):^^*$®g4 

-r>^. J5*5mm^t, ZH{Zj:^xm^tt^^»it 
«j»»(»35^€i**^-y'y h Cffi»&a9 5% : 
*y hT 1 0)1 O) ^m=o ±UO>^—^V hA^^t>2 Om 
mX4 0mmX5mma)-rXKtf— X*tayt!lt. -^-O 

-1 soovR^fflt^fci cp^*f (R»S&:::^^X^ 

ft-:^l^T-r ^^/'^ A (In) (DJgl^a: I n / ( I n + T 
i) *5J;i;^^> (T i ) O^^itT i / (I n + T 

i) i-sitMzo c4t&(Dtta«a2(c^r. 

[0 0 5 7] (4) ^— h(D»«JKtt 
±K (1) - (3) i:S«(curiSS4-f >5^. 15*5 

X/<^;^U>y*5»— H8JilDa^5W/cm2 <D» 

^-eiSSi oo^Bimv c:a>n(r«if«ii«tt«<oR 
[0058] m^mmmo^m 

±ffi (1) ~ (3) i:[^«JrLTlSfi4<>iF. 15*5 
mm(DRfi«*M'r-&»1b«8K»»3&^f>^.f*5»-y^ h 

(^'-^'y hT ia>i -^) ^f^SL. cco^-y^yh* 

y. 5cm (a) X5cm (a) x 1 mm (0*) (D^ 

^iomrjufi^jif^T. (3-->^ttaa>#7 0 5 

9) ±(=SIJ51 5nm0!)»W«an£aRUfc. 
[0059] 

5 5 2 (a»S^0r (tt) S) 



(10) 



«ga¥ 9-209 1 34 



X*<v9 'JvyS* 
StfSS 

[0 0 6 0] ±ieojft#7»&;Kf-=aM9«eti=-3k^ 

>ttai09D EKTAK3030 $ffil^/=MCti£l= J: <:)3n 

MiSSKICOU^T. *Sl*l=*5L^T 1 3 0°C. 4 O 0» 

<0S«*S3l=ffffi-r«. 
(006 1] SKtt«|2~9et&«l1 4 

mmmt trs i i=^-r4>«>«ffik^«i:isinttsiffiM i 

(1) ~ (3) tmmtzLx^ma>&&. mf&n^xfiit 

<*-yi»hT1<»10) *tt2tkr-3» 

fc, @c*i.e.<D*-y-:y ncotxr, ^«6«Si=2«ia> 

<i:ut«A«^«f«iettMi^m«ir=u-cfTkv «^o»«- 

y-y K*ffli>r^^ffl»*K»*jj:i/aa^i-'yf him 
L^r(oaw9an<oan«iitt9i 1 (4) (s) 

vh. c4v&(o«%«S2^t=i*S3i=$-r. 

[0 0 6 2] IgffiMi S 

4fr*i4St»fcci:ia#l.|*l8i6«l (1) ~ (3) tm» 

10) *tt2«t»fc. c4ie>©*— y-y K»5%©-^ 

$ffll^r ©it«»«t«©9IS« J: t;ifia5»«r $Slt6«) 

dt«tti$<):t;^e9-y':/ h$ffil^T©aq^«sa©s 

H*IIJfe«1 (4) *fctt (5) t^mzLxm\ R 

i=. aw9aHi=oi^Tii9eiit««i-r3}t«>fe^^i:«s 
fci*a3i=*r. 

[00 6 3] asttfli 6 

oeas^i 2oo%^L^Ei«vttin6«<ii (1) ~ 



O. 2A 
5x1 0-4p a 

9 7vol%A r + 3V0l%O2 SitfJX 
1 OSCCM 
2x 1 0-1 Pa 
5» 

2 X 1 O-'Pa 
1 o»> 



(3) ^@»(cUTli»©IBfi. ai»l>J:i;ffie$ff 

IV &(=sffij»e«p*fflt^rs2g4'9 5 O'er 
ztit»miimrhztiz^^)7-—o>^ifi-ox, i 

T1©1-D) «tf2«l»fc. CHC.©*— h©5% 

9imm^ tnmzLxni\ mio^-^v t-tmi^x 

R©SS$Slifc«9l (4) $f=li (5) ^@«ll=U-CfT 

IV si=. aniimi=-:>ixTttfitt«fii-c««>/^&ei 
[00641 mmm^ ?. 

ai l=*-rj:5l=, »fiE9 9. 8<H,am±-f>->'^A 
(I n203) (V«9eSl /<m) 2SOg^ttSg 

9. s%©M4b9'«> (T i 02) »^ (¥«ttSl II 

m) 20B^»i!^99. 5%©il{bl3 (S n 02) 
(71^tt& 1 II m) 3 0 8^ UrffilV teCi 

stfefli (1) ~ (3) ^n«ii=urig[i4©na. m» 

fc'J:i;iaS*!ToT. BWi:•r6«^b«)«««s*^^>Ef* 
h hT2©1-3) S»2«l»/=. c 

ivfe©*— h©3*©-*t«t^T*©«:S»tt* 

®ffls«j:t;«<a»«f*se»«i ts»icL-c^fi;>. m 
•hoi^-fv h*fflo-c-t©i»^ttBt»*i;a»*— y 
9 h$ffiix-c©aQn9aia©SR$sitt«i (4) 
(* (5) t^«i=L-c<TLv ai=. awsBsrrot^r 
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